Most of the municipalities in Malaysia are facing the problem of getting new disposal sites as most of the existing disposal sites are nearly exhausted. Thus, waste managers should be flexible to accept new ideas and technologies particularly programmes of waste reduction and recycling in their waste management plans. This paper discusses the recycling model in Malaysia particularly the current status of waste recycling and its future prospects. Cost benefit malysis was also conducted in this study on different options of recycling. Recommendations to increase recycling are also discussed in this paper.
Introduction
Solid waste management is one of the three major environmental problems faced by municipalities in Malaysia [I] . Despite the massive amount and complexity of waste produced, the standards of waste management in the country are still poor [2] . These include outdated and poor documentation of waste generation rates and its composition, inefficient storage and collection systems, CO -disposal of municipal wastes with toxic and hazardous waste, indiscriminate disposal or dumping of wastes and inefficient utilisation of disposal site space.
The main motives for waste minimisation through source reduction, reuse, and recycling are: reduce the amount of waste being collected, transported, landfilled or incinerated, and therebyreduce the Solid Waste Management (SWM) cost, reduce the public health and environmental impact from SWM, and -extend the life length of landfills, generate revenues through sales of recycled materials, save scarce natural and environmental resources, create jobs, and to encourage community involvement. Commercial establishments and institutions large amount of wastes at specific quantity. At the include hotels, markets, shops, educational institutes moment, there is only one known paper and cardboard (primary, secondary and tertiary levels), and recyclable processing plant in Sabah. The company has government and private organisations. Wastes from a capacity of 15 tonneslday and uses 100 percent these areas are normally large in quantity and they are to produce Manila of specific constituents. The immediate recycling folders. targets should focus on schools, hotels and super or
The present route of recyclable produced in Kota hyper -markets.
Another important generators are the small and medium scale industries. These industries also produce recyclable paper and cardboard Kinabalu is shown in Figure 1 Due to very limited number of end users for recyclable wastes in KK, only paper and cardboard and metals have been considered having demand by the recycling industry and also have got market for the recycling products. However, considering the potential of recycling in west Malaysia, it appears that recyclable such as plastic materials, glass bottles, and others also have got a market. Table 2 shows the end-users and end-markets for some major recyclable in Malaysia. 
Recycling Options: The CostBenefit Analysis
Cost benefit analysis was conducted for each of these options to identify the appropriate recycling There were five (5) different recycling options that model for KK in terms of its economic feasibility. The were identified for the recycling of the solid waste study shows that if a recycling programme is run for a from household, industries, commercial and project life of 15 years, a considerable amount of institutions in KK, namely:
revenue can be generated from the recvcline activitv.
Curbside collection -Collection of source separated recyclable from household, which is placed either in a separate box/bin or in special plastic bags on the curbside.
Local drop-off station -Small stations serving larger community (usually located at community centres, shopping complexes) or industrial areas. Central drop-off centres -Large entre serving a bigger area such as a zone (including residential, commercial and industrial areas) or a district area. Central buy-back centre -Same as Central dropoff centres but the pay back system is implemented where the public who deposit recyclables will be paid.
Mobile buy-back system -Vehicles such as lorry or van are used to move around the residential and industrial areas to buy the recyclable materials from the seller based on door-to-door basis.
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RM64 to 88 per tonne can be saved from savings in landfill space and waste transportation to the landfill site. Aggregated average profit per tonne ranges from a loss of RM53 to profit of RM227 (inclusive of indirect benefits through cost savings). A summary of the economic and financial benefits of the recycling activity for the whole country has been estimated based on the aggregated figures for the whole period of project life and shown the Table 3 .
Findings of the table reveals that a recycling operation programme can be run in a feasible manner if recyclable collections are carried out either by central drop-off or local drop off method where the public participate voluntarily and the target 15% of the waste stream could be recycled. 
Legal Aspects
Lack of regulations and guidelines are one of the most serious problems that hinder the success of a recycling programme in Malaysia. National, state and local authorities should formulate regulations, policies and programmes that would be sustainable. As an example, the programmes in Japan are carried out both through private and public systems 131; recycling is carried out through retailers' trade-in *stems, barters' activities and community-based systems. About 3,254 municipalities in Japan are involved in separation at source programmes. On the other hand, Germany has in place regulations on deposit system, waste disposal tax and amount of waste to be utilised in production.
Setting Recycling Goals and Priorities
Strategic planning is critical to the success of recycling programmes. The central issue facing planners will be to determine ways to incorporate recycling into the existing solid waste management. As with any new venture, short-term and long-term goals need to be developed so that the process can be guided and monitored along the way [4] . Short-term goals for a recycling programme will be oriented toward planning and implementation. These include developing a recycling plan; determining which recyclable materials will initially be targeted fop and how the residential, service commercial and institutional sectors of the community; and securing market agreement and processing capacity. Long-term goals normally pertain to program expansion and attainment of a mandated and self imposed waste reductionqecycling goals.
Strengthening Key Players
Consumers -Community participation is critical to the success of a recycling programme. The efficient recovery of large volumes of high quality recyclable depends on citizen involvement. Separation of wastes at the household level would reduce collection time, hence the cost of collection. The two bins or "green bin" system has been very effective for separate collection and retrieval of materials in Germany. More than 5 million households are now using green bins [5] . Effective implementation of the separation of waste at source requires continuous efforts from government and non-governmental organisations to create effective Suppose for simplicity, C R~O , then (1) can be rearranged as : educational programmes which are able to reach man on the street and which stresses not only the importance of recycling but also the protection and conservation of the environment as a whole.
Scavengers -For some, scavengers are considered as nuisance at the disposal sites as they could hinder the effective flow of disposal operation and may pose danger to the environment by increasing risk of fire at the dumping site. However, scavengers are in fact undertaking separation at no cost to the formal recycling system. This comparative advantage may be utilised by having more systematic scavenging activities such as by allowing only scavengers registered with the authority at the disposal site, equipping scavengers with at least safety boots, gloves, mask and health education and setting up of scavenger's ceoperative.
The Optimal Level Of Recycling
Recycling is economically efficient if the resources used in the process do not exceed the resources saved by recycling. It is necessary to balance the marginal costs and benefits of recycling in order to determine the optimal recycling level, rather than just setting some arbitrary target.
The benefits from recycling include avoided disposal costs, avoided external costs associated with disposal (leachate, bad odour, etc.), and the revenue from the sale of recycled materials. These hould be balanced against the costs associated with recycling, such as extra cost incurred due to the separation of recyclable from mixed waste, costs associated with any process involved in recycling. Thus the condition for setting optimal target for recyling is: 
Where Marginal Loss = IIR= I% -csc -CR Thus the condition for 'optimal recycling' is that recycling should be subsidised up to a level determined by the sum of the avoided waste disposal costs plus the avoided environmental cost of disposal. The socially desirable recycling level occurs when the marginal loss (TI$ on recycling is just equal to the marginal financial and environmental cost of disposal.
By transferring the saved financial cost of disposal to recycler, the 'financial optimum' can be reached. This optimum level of recycling can be achieved by introducing: a recycling credit of CD, a further recycling subsidy of C D E~~ a credit of CD and a tax or levy on waste disposal of CDE.
Conclusion
Solid waste recycling in Malaysia has a long way to go. Effort to reduce waste through waste minimisation or recycling should be planned properly and this does not mean that we have to switch to capital-intensive and sophisticated systems because they are not necessarily more effective and efficient. The recycling programme should be properly planned involving all the stakeholders such as the government, municipalities, households, non-governmental organisations, manufacturers and last but not least the scavengers.
